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ABSTRACT
In 1994, as part of their participation in the University of North Carolina Alumni Heart Study,
1101 women aged 45-51 years answered questions about their menopausal status and current
use of hormone replacement therapy (HRT). Little is known about the use of HRT in younger
women. We were interested in determining both patterns of HRT use and patient characteristics associated with HRT use in this cohort of women approaching the average age of
menopause. After excluding women with breast, endometrial, and ovarian cancer, we studied 1080 women. These women identified themselves as: "There is no indication that I am
near menopause" (stage 1, n = 326), "I think I may be close to or in the beginning stages of
=
menopause but am not sure" (stage 2, n = 410), "I have begun menopause" (stage 3, n 202),
=
HRT
use
was
of
n
"I
rate
The
overall
and
have been through menopause" (stage 4,
142).
HRT
22% (0% in stage 1, 8% in stage 2, 52% in stage 3, and 76% in stage 4). Both patterns of
use and patient characteristics associated with HRT use differed based on the woman's perception of her menopausal stage. In logistic regression models, where HRT use was the outcome variable, independent predictors of HRT use included stage of menopause, having had
a hysterectomy, having had a bilateral oophorectomy, no family history of breast cancer, having had a pelvic examination in the last year, being married, and not participating regularly
in physical exercise. A woman's perception of her stage in the process of reproductive aging
correlates with her use of HRT. Informed decision making about HRT use should be tailored
to the individual's

perception of her menopausal stage.

than 30 million
women have passed menopause (defined as
the final menstrual period that a woman experiences or 12 months without a menstrual period).1 Although the benefits of hormone re-

In

the

United States,

more

placement therapy (HRT) are well accepted
among many clinicians,2-5 only a small percentage of postmenopausal women use HRT.
In the United States, striking differences in patterns

of HRT

use

have been

reported.6
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population-based prevalence rates of HRT use
among postmenopausal women range from 8%

in Massachusetts7 to >30% in California.8'9
Women opt to use HRT to alleviate
menopausal symptoms, reduce their risks for
heart disease and osteoporosis, or as part of a

plan for recently diagnosed heart
disease. Alternatively, women may choose not
to use HRT because of cost, physician advice,
unwanted side effects, withdrawal bleeding,
inconvenience, and fear of the risks, especially
treatment

the risk of breast cancer.10
Women who are approaching menopause
should have already considered HRT use in order to start therapy early enough to receive the
maximum benefit from HRT.11 This period of
transition from the reproductive to nonreproductive state is accurately defined as the climacteric, although it is commonly called menopause.12 For most American women, menopause
occurs between the ages of 48 and 55 (median
age, 51).12 During the years approaching the
average age of menopause (45-51), the majority of women experience a period of gradual
reduction and irregularity in menses, the perimenopause.13 It may be difficult for patients
to determine their menopausal stage, that
is, whether they are premenopausal, peri-

menopausal, or postmenopausal. Some women
experience symptoms of estrogen reduction,
such as hot flashes, in both the premenopausal
and perimenopausal stages. Women often rely

the cessation of menses to make a determination that they are postmenopausal, but this
aspect can be complicated for women who
have had a hysterectomy or are currently taking oral contraceptives. Women approaching
this menopause transition may need help determining where they are in the reproductive
aging process, especially those who are making a decision about HRT for the first time. Because this reproductive transition is considered
a marker for middle age,14 women who experience menopause at a younger age may have
more difficulty coping with both their changing health status and the decisions they need
to make about use of HRT.15
Understanding determinants of HRT use is
necessary for developing educational interventions that improve a woman's understanding of
menopause and the risks and benefits of HRT
on
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This information is of particular importance
for women making a decision about HRT for the
first time. Previous studies have measured the
prevalence and determinants of HRT use, but
they have studied predominantly older women
who have been postmenopausal for several
years.16-19 In older population studies, women
who have ever used HRT are thought to be thinner, better educated, have middle to upper-middle incomes, more likely to exercise and drink
alcohol, more likely to have had a surgically induced menopause, less likely to have a family
history of breast cancer, and in more frequent
contact with physicians.16'20-26
In this report, we examine the woman's perception of her menopausal stage as well as
other predictors of HRT use in an established
cohort of well-educated women approaching
the average age of menopause (aged 45-51)
who are enrolled in the University of North
Carolina Alumni Heart Study (UNCAHS). In
analysis, we asked the following questions: (1)
Who is using HRT? (2) Does the woman's perception of her menopausal stage make a difference in her use of HRT? (3) How does this
perception of her menopausal stage influence
her use of HRT controlling for other factors?
use.

SUBJECTS

AND METHODS

As part of the ongoing biennial data collection from participants in the UNCAHS, women

asked about their menopausal stage and
use. The questionnaire was developed
and pretested in spring 1994 and mailed to participants in September 1994 as part of their regular data collection. All questionnaires returned by February 1,1996, are included in this
were

HRT

report.

Sample
The

sample includes

1923

participants in the

UNCAHS.27'28 The women were recruited either

they attended UNC in the 1960s or bethey were married to a study participant.

because
cause

The spouse cohort includes some younger
women and some women who did not attend
college. The study was limited to women aged
45-51 at the time they answered the menopausal
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health questionnaire, 1566 (81.4%) returned it.
This report is based on the subset who returned
the 1994 women's health questionnaire and were
between the ages of 45 and 51 (1101 women).
There were no significant differences on the
menopausal questionnaire resulting from the recruitment cohort of the subjects, and they are
combined. Twenty-one women were excluded
from this study because they reported breast,
ovarian, or endometrial cancer.

because the respondent's subjective perception
of her stage of menopause on HRT use was the
relationship of interest. Women were asked
whether they had had their uterus removed
and, in a separate question, whether they had
had both or only one of their ovaries removed.
Women were asked if they were currently taking hormones for any reason. If yes, the respondent was asked to copy the label, if available, giving drug name and dosage. Women
were told to write down the name of the medication if they were not sure whether or not it
was a hormone.

Procedures

Other data available

questionnaire, since younger women are unlikely to have considered their menopausal

stage. Of the 1923 women sent the latest women's

a mail survey. A one-page
Women's
Health," was ininsert, "Update on
cluded in the sixth mailed questionnaire (figure). The outcome variable analyzed here is the
use of HRT. We also asked participants to indicate their menopausal stage.
Menopausal stage was assessed by the respondent's choice of the following options:
"There is no indication that I am near menopause" (stage 1), "I think I may be close to or
in the beginning stages of menopause but am
not sure" (stage 2), "I have begun menopause"
(stage 3), and "I have been through

As

The UNCAHS is

menopause" (stage 4). Menopausal stage was
objectively verified with follicle-stimulatlevels or medical record reviews
hormone
ing

not

part of this ongoing prospective epi-

demiologic study, women filled out a detailed
Women's Health Questionnaire in 1991-1992
that provided information about breast cancer,

reproductive history (such as ever use of birth
control pills and pregnancy history), and family history of breast cancer. Baseline sociodemographic information, such as education,

marital status, and health insurance, were collected in earlier survey waves.
Several risk factors were measured as part of
the larger study addressing heart disease. In
1992, women were asked, "Which term best describes your current use of alcohol?"—1 =
never drank, 2
used to drink but quit, 3 occasional use, and 4 regular use. To measure
=

As menopause usually does not have a clear beginning
determine. Which best describes your status regarding menopause?

Menopause Stage:

1. There is no indication that I am near menopause.
2. I think I may be close to or in the beginning stages of menopause but
3. I have begun menopause.
4. I have been through menopause.
Have you had your uterus removed?

Yes

Have you had your ovaries removed?
If yes, were both or only one removed?

No
Yes
1 both 2 only

Year_
Year_

=

=

No

DK

or

am

end, it is sometimes difficult
not

to

sure.

Surgery date: Month_

DK

Surgery date: Month_

one

Are you currently taking hormones for any reason?
For example: estrogen, progesterone, birth control pills? Yes

No

DK (if what I take is

a

hormone)

please copy the label if available, giving drug name, dosage, and how long you have used it. If you are
not sure if what you are taking is a hormone, go ahead and report it.
How long have you been using?
Name of medication(s)
Dosage instructions
If yes,

Years_ Months_

FIGURE.

"Update on Women's Health" questionnaire (September 1994). DK, don't know.
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the level of exercise or physical activity, women
were asked in 1993 using a physical activity
scale from 0 to 7 to measure general activity
level for the previous month.29'30 Physical activity was categorized as "Participates regu-

tors, 9%

regularly in recreation or work requiring modest or heavy physical activity" (0). In 1994, we
asked, "Did you ever smoke cigarettes?"—1
never smoked, 2
used to smoke but quit, and
3 currently smoke cigarettes. Data were also
collected on current height and weight (to calculate body mass index [BMI]) in a 1994 sur-

taking a progesterone.

currently smoke cigarettes, 20% drink
alcohol regularly, 73% participate in regular ex-

ercise, 16% are obese (BMI greater than 27), and
15% are very thin (BMI less than 21). Twentytwo percent (243) of women reported current
larly in programmed recreation sport or heavy use of HRT. Almost all of these women (86%)
physical activity" (1) and "Does not participate were using oral estrogen, and 49% were also
=

=

=

vey.
Statistical

analysis

defined as either oral or transdermal estrogen with or without progestin in
menopausal women for the purposes of estrogen replacement therapy. HRT use was the outcome variable. For each of the 13 subject characteristics, a contingency table formed with
HRT use was analyzed using the Pearson Chi
square test of independence. Each test was conducted using a type I error rate of 5%.31 After
these univariable tests were conducted, a series
of stepwise logistic regression models was conducted to explore the role of demographics,
current stage of menopause, reproductive history, and heart disease risk factors as predictors of HRT use.
HRT

use was

These

identified their menopause
follows:
stages
stage 1, "There is no indication that I am near menopause" (30%); stage 2,
"I think I may be close to or in the beginning
stages of menopause but am not sure" (38%);
stage 3, "I have begun menopause" (19%); and
stage 4, "I have been through menopause"
(13%). We compared these four stages with regard to patient demographics, health and reproductive measures, risk factors for heart disease, and HRT use. HRT use differed based on
the woman's perception of her menopausal
stage. No women who reported themselves to
be in stage 1 were currently using HRT. Thirtyone (8%) of women in stage 2 were using HRT,
and 4 of these women had already undergone
a bilateral oophorectomy. In stage 3,104 (52%)
of women were currently using HRT, and 1
woman had undergone a bilateral oophorectomy. In stage 4,108 (76%) of women were currently using HRT, and 67 women had undergone a bilateral oophorectomy.
women

as

Determinants and

patterns of HRT use by the
woman's perception of her stage of menopause:

Stage 2—"I think I may be close to or in the beginning stages of menopause but am not sure." In

RESULTS

Table 1, we compare the 31 women in stage 2
who are currently taking HRT with nonusers.
study
47 ± 1.25 years (SD) (range,
HRT users in stage 2 were more likely to report
ple was well educated, with 85% reporting at having had a pelvic examination in the previleast an undergraduate degree. The sample was ous year, a negative family history of breast
99% white. The majority of women (83%) were cancer, and having had a hysterectomy or bimarried. Ninety-seven percent have health in- lateral oophorectomy compared with nonusers
surance, and 69% reported having had a pelvic (p < 0.05). In Table 2, we summarize the patexamination in the last year. Seventeen percent terns of HRT use in this stage of menopause.
of the women had had a hysterectomy, and 7%
Stage 3—"I have begun menopause." In Table 1
a
bilateral
had undergone
oophorectomy (sur- we compare the 104 women in stage 3 who are
gical menopause). Most women (88%) had currently taking HRT with nonusers. HRT
been pregnant, 92.5% had ever used oral con- users in stage 3 were significantly more likely
traceptives, and 10% reported a family history to report having had a hysterectomy compared
of breast cancer. With regard to cardiac risk fac- with nonusers (p < 0.001). In Table 2, we sum-

The

women

in this

age of
samThe
45-51).

had

a mean
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Table 1.

Characteristics

Stage

of

HRT Users

Nonusers

"Close to

menopausal"

menopause"

=

Demographics
Age (mean in years)

=

Perception

Stage 2

326

Non-users
n

by

of

Menopausal Stage

Stage 4

1

"No
indication
n

Characteristic

and

n

=

HRT

users

n

31

326

=

410

n

Non-users
n

"Been

Stage 3
"Begun
menopause"

=

379

HRT
n

=

=

users

through
menopause"

202

n

Non-users

104

98

HRT
n

=

=

142
Non-users

users

108

n

=

34

46.4
81.9

46.7
93.5

46.8
82.8

47.6
89.6

47.4
81.2

47.1
82.4

48.2*
67.6

Family history breast

7.7

0

10.8*

10.4

18.7

9.3

11.8

Pelvic examination in
last year (%)
Ever pregnant (%)
Ever on birth control

69.0

83.9

63.3*

75.5

69.8

75.0

64.7

88.1
93.1

83.9
93.5

92.1
93.8

85.7
91.3

87.2
91.4

76.8
90.7

79.4
85.3

pills (%)
Hysterectomy (%)
Bilateral oopho-

10.7
0

32.3
12.9

7.4*
0*

22.6
1

68.5
62.0

26.5*
20.6*

Cardiac Risk factors
Smoke cigarettes (%)
Never
Used to but quit
Currently smoke

56.8
34.1
9.1

58.0
35.5
6.4
58.1

49.2
43.5
7.3
73.5

51.4
40.0
8.6
67.9

42.1
43.9
14.0
65.7

55.9
29.4
14.7
73.5

Currently married (%)
Health and reproductive
measures

cancer

(%)

7.3*
0

rectomy (%)

Participates in
regular exercise (%)
*p < 0.05.

marize the

77.9

patterns of HRT use in this stage of

currently taking HRT with nonusers. HRT
users in stage 4 were significantly more likely
to report having had a hysterectomy or bilateral oophorectomy compared with nonusers
are

menopause.
Stage 4—"I have been through menopause." In
Table 1 we compare 108 women in stage 4 who
Table 2.

Patterns

of

HRT Use

by

Perception

Stage 2

"Close to

Menopausal stage
HRT

menopause"

users

n

Hysterectomy
Conjugated estrogen (0.3-1.25 mg)
Micronized estradiol (1-2 mg)
Estratest
Transdermal estrogen (0.05-0.1
Also on a progesterone

mg)

Medroxyprogesterone acetate
(MPA) cyclic 10-14 days (2.5-10 mg)
MPA continuous (2.5-5 mg)
Natural progesterone 200 mg
Norethindrone 0.35 mg

=

23
2
1
5
13

37.9
51.6
10.5
79.2

31
10 (32%)
=

(74%)
(7%)
(3%)
(16%)
(42%)
11
2
0
0

of

Menopausal Stage

Stage 3
"Begun
menopause"
n
=

70
19
2
13
69

104
24 (23%)

Stage 4
through
menopause"

"Been

n

=

(67%)
(18%)
(2%)
(12%)
(66%)
40
27
2
0

n

=

63
20
10
15
38

108
74 (68%)
=

(58%)
(19%)
(9%)
(14%)
(36%)
25
11
1
1
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(p < 0.05).

In Table 2, we summarize the patHRT
use in this stage of menopause.
terns of

Logistic regression analysis
In Table 3, we present our logistic regression
in which HRT use was the outcome

model,

variable.

in a cohort of women aged 45-51 is associated with the woman's perception of her stage
of menopause, adjusting for other important
predictors of HRT use, such as age. When contemplating a change, such as considering HRT
use, the woman first needs to recognize that
she is undergoing a transition of reproductive
aging. Thus, it is important for health professionals to consider how a woman's perception
of her menopausal stage may influence her
use

Significant independent predictors of
HRT use included stage of menopause, having
had a hysterectomy, having had a bilateral
oophorectomy, no family history of breast can- ability to contemplate HRT use.
cer, having had a pelvic examination in the last
The differences in HRT use according to suryear, being married, and not participating reggical status observed in this study are compaularly in physical exercise.
rable to those in other studies.24'32-34 Women
who have had a hysterectomy with or without
conservation of ovaries are more likely to deDISCUSSION
velop severe menopausal symptoms and are
more likely to use HRT.34'35 Women who have
The main finding of this study was that HRT
undergone surgical menopause have been
found to be different with regard to health status, health utilization behaviors, and number
of chronic medical conditions.36 Educational
Table 3. Characteristics Associated with Hormone
aimed at promoting informed deciReplacement Therapy in Logistic Regression Analysis programs
sion making regarding HRT use should be taiPatient
95% Confidence lored to women according to their surgical staAdjusted
characteristics

Age (years)
Menopause stage 2
No

Yes

Menopause stage 3
No
Yes

Menopause stage 4
No
Yes

Currently married
No
Yes

odds ratio

intervals

1.05

0.92-1.21

1.00
4.98

2.00-12.40

1.00
77.72

31.68-190.64

1.00
94.67

35.57-251.98

1.00
1.99

1.11-3.55

1.00
0.34

0.17-0.69

1.00
1.95

1.23-3.11

1.00
4.43

2.43-8.08

1.00
4.04

1.35-12.11

1.00
0.57

0.36-0.90

Family history of
breast

cancer

No
Yes
Pelvic examination in

last year

No
Yes

Hysterectomy
No
Yes
Bilateral
No
Yes

oophorectomy

Participates in
regular exercise
No
Yes

tus.

Women who are currently married or living
with a partner as married are two times more
likely to use HRT compared with women who
are not married. This association has also been
identified in studies of older postmenopausal
women.25 In this cohort of well-educated
women with health insurance, being married is
still an independent predictor of HRT use. In
discussions aimed at promoting informed decisions about HRT, women should be asked
about their current living arrangements and
frequency of sexual relationships.
Like previous investigators, we found that
women with a family history of breast cancer
were less likely to be current users of HRT.37
Women with a family history of breast cancer
may be more concerned about the potential
risks of HRT or may have been advised not to
use HRT by their physician. Although still controversial, more recent studies have not found
a significant association between long-term
HRT use and breast cancer, especially with the
combination formulations currently being
used.38'39 There seems to be considerable uncertainty within the medical community about
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how family history should influence HRT use
and even what definition of family history
should be used. Ongoing research with the
BRCA1 and BRCA2 genes40 may help to answer questions about family history of breast
cancer and risk of HRT, that is, whether some
subgroups of women may be especially at

risk.41

study, women on HRT are more likely
had a recent pelvic examination. Other

In this
to have

studies found a similar association with HRT
use and regular physician visits.18'23 Surveys of
patient attitudes suggest that the most important person involved in a woman's decision
making regarding HRT use was her physician.18'23 This finding reinforces the need to educate health professionals on the risks and benefits of HRT so that they may be better able to
provide accurate information to their patients.
In our review of practice patterns of HRT (Table
2), we identified 23 women who reported HRT
regimens that may be clinically inappropriate.
Four patients who did not have a uterus were
found to be on combination therapy with a progesterone. There is no benefit to using progesterone except to prevent endometrial hyperplasia. Nineteen patients were identified to be on
unopposed estrogen despite still having their
uterus. These women are at risk for endometrial
hyperplasia or cancer or both and should either
undergo surveillance with endometrial biopsy
or be prescribed a progesterone.
Clearly, patients need to understand the facts
(not myths) about menopause and the rationale
behind HRT. Informed decision making may
not be possible until a woman understands
menopause and the commitment that taking
HRT will require. How do women know they
are menopausal? Currently, there is much subjectivity and variability—the physician may tell

they are postmenopausal, they stop
having periods, or they have menopausal
symptoms. In many cases, physicians may not
have provided patients with enough information to determine their menopausal status. In
this study, some women who had undergone
surgical menopause and were already taking
women

HRT

were

still confused about their

pausal stage.
Although it
that

estrogen

has

users

meno-

been suggested
have fewer cardiovascular

previously
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risk factors,16'23'24 we found in this younger cohort of women that HRT users participate less
regularly in physical exercise than nonusers.
As exercise helps ward off osteoporosis and
cardiovascular disease, regular exercisers may
perceive their risk for heart disease or osteoporosis to be less and, therefore, not be as likely
to use HRT. We wonder if the younger age of
the women in our cohort is correlated with
their risk factors for heart disease and HRT use.
Some studies suggest that women who are
reaching menopause now are different from
women in previous cohorts because of their experience using oral contraceptives.42 There are
significant clinical and research implications to
the fields of women's health and aging if
women currently in their late 40s or early 50s
are different from previously studied women
who are now in their 60s and 70s.
There are several potential limitations to our
study. First, the UNCAHS cohort is predominantly white, relatively well educated, and has
a higher rate of HRT use than the general U.S.
population of postmenopausal women. Nevertheless, this is a well-characterized sample with
excellent response rates. Several potential
sources of bias were considered. Inherent to a
longitudinal cohort study, information was collected in stages. Therefore, we may have underestimated the incident breast cancer cases in
the woman or her family. Estrogen use was
based on self-report, and other studies have
shown that women recall their estrogen use
well.43 Our findings also heighten the importance of understanding respondents' knowledge base in studies that depend on self-report.
We asked the menopause question with stages
to allow women a range of responses that fit
actual perceptions.
Another limitation is that the present analyses are cross-sectional and potentially overestimate the prevalence of long-term HRT use in
this cohort. As the average length of estrogen
therapy use is 3 years,44 these women may be
more likely to use HRT for symptom relief at
the time of menopause only. Studies need to
distinguish "ever use" from "long-term use."
In summary, a woman's perception of her
stage of menopause is an important independent predictor of HRT use in this cohort. Physicians initiating a discussion on HRT should be-
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gin

with a discussion about the menopausal
transition. Women may not be able to consider
HRT use until they have at least started this
transition. Further research is needed to better
understand the factors associated with HRT
use to give women and their providers the in-

developmental psychology. Personality

16.

17.

formation needed for informed decision mak-

ing.

18.

19.
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